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[&lfI§#<Z)$gH] 
£(SlC«IE"r**RTSoT. «EjE»*.|H*yn-/47*t 

/:flA?gt, *«*&;i£eft*iT*art>L#AS 

Bo 

[0 0 0 1 ] 
[0 0 0 2] 

7-JI^H7^KfJx^ (WWW) &£r/®Ti&®3iT*£> 

xv^^^Hft^ffiffltotf&^fcfe,- * -raster o 

[0003] iiifcsji.s^cDSj&a^ a^ixtt2t3© 
sees, t-&tofeniffl*<k^piaic»a-rs^i:*<"t?* 

^Hlft*^}* ASnsa^LfflS^HB©^ 7X^1^0 

nJ3IT&£. Braudawayftffi^ rcolor Correct Digital 40 
Watermarking of Imagesj t H o &¥fi<D%km%tzfr%i 
5, 5 3 0, 7 5 9 5c<DtzS? )imm*\Zo] 

«toa*>L*»A^3;#ffi<BKtta*&£. BraudawayR 

T^*i8^L/»A^tt45J;«a*>uaa*ffi»ctt^>* r 

[0004] ^pj»<z>a^u*. i;*h«# 



4*BB¥ 1 1-355558 
2 

^.t o \z, y^J9)vmm\zm?L bn^fy^ jumbu^t 
a»f^ic«t ottm*fctt«tii-r*^ t**r#-5. i. j. Co 

xffi, J. Kil ianffi/ T. Leightonft*5 «ttXT. Shamoonft<Z)l& 
X TSecure Spread Spectrum Watermarking for Multim 
ediaj (Tech. Rep. 95-10, NEC Research Institute. 1 9 

9 5?) ^v^;nB«4>fc^FPia<oa^L*jfA-r 

H«©H"ifiafiE»(ca^Lxffl3a«^«ra^L<?: ITlf A 

[0005] mmmcD&m&mm-rz --^mit , a*>b 
sas $ n&niflM* b ss«&:x— if j; o tcd^ws© 
a^L*aaiT*4«j:3»c, 3,-if«fta^btHaft 
tHutt^^o 2o<ofie*<oa^Lffl3i^ffitctt, 
(i) Bf«r#*5ctcxs«#<ow#A«rai;»as«s:BfW"r 
■^^S7&«fcs»sBtta^Liia3a, (2) 2o©g 
raitoft, aAitftitx^nt^TsttiBa 
*«effl-rs^fiA**s4iiiMta^uffla*^ 

^n^>o fiAtt«Bf*#*:t+^3aioTtiSo 4*Bfl»teft 

[0 0 0 6 ] M. M. Yeungft43j:W. MintzerffitOUX '"An 
invisible watermarking techniaue for image verifi 
cationj (Proceedings of ICIP (*H, 
7iM. v>$n-n?) 1997^10^) tt, 
vA^AfCH1-*|giEa^U«L3l*ffi«:BB^CTlr^. 

&IB£n, fry 27 y^r—ZfJl, Z>. fryt?7 

a^L<ttk«ans. Kiftx»Ccfcstt«tt, a**u«us 

^Dytf>4/ (cropping) T^rf U XA*&«:**«CD 

x-y-u >^7;^u XA*^e*i;«»Bi«-y--f x©^5E 

[0 0 0 7 ] 

£TH«1MX<BSMfcttttlT#. »BI»»*^tt»?E 

iia^uffl3i^xxA«cffiffl$ns^^ffl<Da^L«ia 
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[0008] *^Hjti, ±E»«i:«*Tasntt>© 

[0 0 0 9] 

^am^n^^t^o a*>b#A¥j««u ^ie^^®^^ 

£ftSU 7 ffl A * 1 y i7 OS* L t 

S BSr-tfD^K^LfcTcCOHtt^Dy^T**. S^L 
T, -&J*lI«yPy^*^iE8SF*H«<Z)L S B4»K:3A 

[0010] is^bfflm^ieTtt, i8^uflL3i$nfciii. 

7^LS B*«mLfc»2iIi«:/o»/^£££fi!tr 

[0011] sa^mm^m\t. ^y^^tntk^Amu 

1 yPyJTW. 
[0 0 12] ±SB©#A*«fctf»ta*ffitt, mUftHfrK 

^ii-sA^v/y^s^An&n-s. $btr, 3*>Lttm 



(3) - &B8¥l 1 - 3 5 5 5 5 8 
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tt»ttA^y^a^Lsi*Hi"rs«rrcAn&n«>o c 
i^Ta^LSrffA-rso a^LatB^«Ttt, i>*rnco 

iSAfc* A<±U (binary) L£«tti-r*fc«>f;:, 
[0 0 13] «(E»<l:^H»t<oiaS^f<oaA^ 

tiim*«ffjaTa^^ tsar. 

20 [0 0 14] *«M(Z)ttH*5cfcCX?iJ^tt, *WSfflS<£>^ 
[0015] 

ffilc«:?< a*> L#ASB*5«fctfa*> b*f A^ffi^^ 

<t # a 5 \ZTjk-rmfr uttmsot* ±«a^ uam**6 
a, a 1 *3-<fctfH2 ic^u/ta^b»A««*5«t^a^ 

LSA^ffi-^tCffifflT^^T'^^o 
[0 0 16] Hl<Z)^nyi7HS:#BB-rsi:, a^L# 

tt, Bl t^^-ra^L* ASB^WjETS^fficoXT-u/ 
^^T7D-ft-h^nt^5. 0 1 ^ #it 

a^Ll¥Afi:IIJfi"rSfca«)Oa^L#ASHl 0 0 tt, 

loot. »iE#a i i o ^«««ic<g-&sn, rt^f a 

v>3.H»*ttfflUT«©*R (digest) £stl?U A 
ys^tttrt i i 4^tts^-r^>fts:^gi 1 2 

ai 1 2 tcm^Mtcss^sn, /\7yiM 1 1 4*a 
1 8£ffi^^^-&, tm^isti^iz^zthtirf^ 

si i o»c«»M^«'&$nfc. miEm^mmr/uy^ 

Xx<n*\z<£fmm7uy>7 (c r ) £f¥AT£*f A^& 
50 1 2 6 <h£^t? 0 
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[0 0 17] 0 2<rj>;7D-^- h*#flrr*i:* 

&Jf Af*fc#<Z>:#ffitt. 4>ft < £ fc 1 OCT) I x j <d~7 
DyJti:l»yDy?X r SK»t5Xfy^ (1 5 
0) fiixj^Dy^rti;, ^:/D^od>&< 

(1 5 2) <h, W#AyS/iHft*«fflUT«CD*SI«r 
IWtSXfy^ ( 1 5 4) <h, m<DXTy7T*mWL 

?C r T»5Xfy^ (15 6) tfiEK^HftXr* 
l:lC r £#At5^ryy (1 5 8) £Sr&tf. 
[0 0 18ia2l:STXry^t 0 1 K^TftSS^ 

Ut7^i 5 4) mi <DnM-7ny2 1 1 2 

rfUyZ 1 1 2 tCctoTUff ^n^o x 

77^1 5 2b^d^ 1 1 0 iznmis. xrvzfi 5 

6fc7uy2 1 1 6fC*tj£b, Xf^^l 5 8(^07 
^ l 2 6\Z$ifo-TZ> 0 0 2K, 0 l©Xf7^©7P- 
— HS^t^ g| l tc^-T^Dy^Htt* 

[0 0 19] 0f«fcf!y h«r3fft«[JC»3e-r*#a^cOA 
l>*J6«f6Ttt. S^AAIftXn, n tt-S-< XMXNO 

1, 02, 03, 04, 05, 012, 013, 014 
*<tUtB15l:^THi;S.**, RGB*7-3SM*fc 

iz&z>m»<Dti ^-^snjwffla: LTjiffl-rs c <h#-c£ 

[0 0 2 0] »*L^«»1ITH HftXunlt I 

C^:tC^L<, |8?DyJ« I = M*3<fct* J =NCD^ 
a y XttTZ) o b^b, ^^ooiU^tc^bT 
7D7*6 1otTSOtt»Sb<&K 7n<^A^tS^ 

(localization) i*Jtt£:&£o E» 

owmizji&mnzuz. 

[0021] x a n +ic«*jit;^#ai^u**-r 2 u 

^HafflSSranLntTSc a'm. n «. X m . n< t m blM X 



(4) 1 - 3 5 5 5 5 8 
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(Xm. n^blMXCD) +r<XMXN<E>SiJ<7)2 

m. ntmcv-i x<Dmmz^m~tz>&< o>*ffi*«*-5. 

b^nte* a^n^jr-IMk (tiling) T£>ei 

70 [0022] ixjcot;i?t;^Dyi?a)ti:K»sn 

fcTCCOA^jilftXD,. n (C-3l/iT, 

X r =xii + kjJ+l (fib, 0^k^I-l, O^l^J 

- 1 ) 

^iiXm, n^^^SftS 1 yt7<D-V"fX I X J T 

t/^o s^it*7hv7^i 1 8 {znt^n^-r^mm 

B r = b i i+kj J+l (fib, 0^k^I-l, O^l^J 
-20 - \ ) 

-rs^t^-cfrs^ttceftsnfci^. fib, pha 7 

v'iMSl 1 2 <Z>1t-f XT»*. 
[0 0 2 3 ] 1«X D y ^ ®'>ft < t 1 o s t: y 
h*3r^ffl(c«EiE'rs»IE^a 1 io^am, aft 

30 BHT*»*. 0 1 (C^mjfi*IS^»* bV^, 

n y J7 X r ^^IE-r Sfc*<0fte<B;«fB;&ffiJ8?- 5 £ t 
*>T#*. b^b, ftS©*S*Siltt4«$1?3A, 
S^bJf AXg4 3 coili®^D^/7X r ^^IE'r^ (^a 
1 1 0, Xf7^1 5 2 a) =b(D^fWjb^ffi^, 0443 

7*ny/7Y T &miE-rZ> (fg2 10,^X7^252 

a) h^izhmmLmfn^^^z.t^mm^^ 
[0024] 0 1 \z7K-?mmmmT'\z, mm^oyzx 
■^tiiE^n^o 777^1 5 2T^jfisnfcSMfi»i8 

^b#A^ie^ttffl^nfct><Oi!:rai;Br«e^ h^feJ:^ 
RFf^fS^, 04*5 c t^0 5T : «^$n^^^b}ftai^ili 

5^ ic^i^ffl b*^ntf«:e>«:Vi^<ttiaST*S. ■ m>» 
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izmm-rz>t£iE^& 1 10^, ^t^yhtit^oi 
ms* M4<Dmit¥y h%mfe?z>^m2 1 on, 

t'*y h t LT^cOiSfiJCDL S Ztc^omfemtL 

[0 0 2 5] H3 \Z, Htt^Pu/ ^X r S:tf jE"T5fc«) 
<D«*feft##tt*3K-r. (Bll:*f) mi^SJS^ 

y i s 2 b) . rn&vy w«isns«^, ^sis 

-XBhTy McS^T<gIET3- t**Tl*£ (Aer*y 
^1 5 2 c) o Bfffi©^D^i7*<*S/ , «^ — >l:lo'ti 

£<Z>/^ — >Ot'y HC#ASft£ Ufy^lS 
8) . 0 3l:(t li«:/ny^X r £#ffiT*fc»©3 

a, H«:/ay ^x r **tfiEsn*£tT*£, £-/«b 

gt^lt, MK, M, N, 2Lr^fiS^^I+^"^^>^ 

At}^nz> 0 Hi*3<tcjcH2*#Ba-rst, pt-^vys/ 

tt, K (a— . Xr (»iE»*lB«^D<>47) , 
M (tc<BA*CDi|B) 4oJ:r/N (jc<DXtl7Uy!7<DM 
£) T&£. 

[0 0 2 7] Bl*±tf0 2S:#mt, S^Ayy 

;xM&£ffi£JUT, IK, M, N, x T <DMm&mwT 

DSglgcte, flIAtf. R. LRivestftOlftX rjhe MD5 Me 
ssage Digest Algorithmj (Internet RFC 1321, 19 40 

tt, MD5*rAy5/zL§8*tLT«effl-r**^'teO«# 

[0 0 2 8 ] *56WicE.*-rs*16»IB'Ctt, Kttft« 

T&D, M»47C<OA*iB«l«)i|ST*0, Ntt7C©A*H 
«0>ittSTi&*. BS-^Ayv'iHScH (S) = (dj, 
d2. dp) £#;iT^£o «5tT. Sttfl£»<OftS 
^-^JSrSlU d i ttA'y ViHfttOAW^Uma 
tfyhTfeO, pttir^fflAlfy h^JcDIM XT**.'- 50 



ftfflW-l 1 - 3 5 5 5 5 8 
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dp) mSft&WtLT, I^DttlA (dj. d 
p) JCAy>3.Snstt*<OfiS©gUCE)A*hry f^J£ 

A<y ->a7^'JXA*dfflLT, ffijKOx — 
1^128, -r&to"&p= 1 2 8<Dfc # y NTU-f^tCA 

^ I J *«fcSft5. 
[0 0 2 9]-K&fcfs/ hWd^&S^-— tf«t-r-5. » 

Tv ^nt3^j£"T^>^n.y ^X r ^Mt^)o fflU Xr 

4»<os-H*tt. «Tfictfy h**-i?pt»3ean*iit* 

»1>T, X r *<0»jrr5S*lC#Ll>. S-^P-y^r 
t(C\ A-/->ilH (K, M, N, X_r) = (d r i, 
d r 2 , d r p ) £ItST£. 

[0 0 3 0] /Ny>iffl*4 , ©* : aj© I Jt'7 

[0 0 3 1 ] A^r/affi^d (d r i, d r 2 , d r p ) 

n^o a^L(oamti¥AtoM*^xstt, z<o/\y 

cico/N^y v-^ffi^ i i 4*aa*u i i 8 tm^in+z 
xf^n t'^y h^rt^iiii^^^^fflLT^ff an 

B l *5ctr/H2 iZTjk-r&olz* t^yh^i^ilSIfi 

[0 0 3 2 ] mi *#It5t, A7Vaffi^7K^ 
»fifc£n£. T>ite%, c m , n =b ffl . n XOR d i&m . 

^-r^> 0 KscjwisiiT. xoRtt*fBwiftaaj»jr*s 
[0033] ff^ut^ifijgjiTtt, a^naaanfc 

tCfflCr^JfAT^C tT^^o ^iE^^iH^yP >y ^ 
X r 1?H ^©iS«yDy^<0^ft:< tfc 1 e-y H^Bf 

CSA^n^o SESnfcftty h^jf Atfy hC r l: 
fCfcffA^n&K C©JfF*UV^J6«J8Ttt, Ceo 

c r Bx r fl)LSB©ti:»Asn, *si©c r *« 
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[0 0 3 4] »*UI^*M»ffiT«U c^n^^vy? 
X r ©«Tttlf^ HcB^T* HU*^Pty^Y r t»j«-r 
£o £<D#«tt, ft^ay^O^-^KttLTllOiiS 

^t>*fcm*yoy^C r *$«fe^*iEW*lil«Xr«* C 
r&X r ©Bf^hry MC# AT£#a^C0A*TS£. C 
rW^b:^ HCffAT3^J£<E>£ti;^ m^iHl^ 

[0 0 3 5 ] H4«:#flgi-Si:. 0 1 ^ J:Z>'K 2 t'^T 
iS^Llf A««*3±^a^L»A^i2fe<!:*ti*oTffiffl 

£n£, jg^bam«H2 o ocD^D^^H^^^nT 

tr>*. a^UMttlliB. BM*:/n\y47Yrrt>&a*>L 
B r &tttHLT* C(0»^LS:5l#ai-r. 0 4 £#!«?- 

8*Lttfflfii2 0 0lt 4>ft< tfc 1 -DCDmfe 
\dy b£ffifem\Z»]E-T2>»lE^m2 1 0 t. a^Lffl 
I$nM®yP7^Y r ^^ / M< £ fc 1 -3fl[>Br£fcf 

* h*»a-r*«sua*R2 1 8 1, wie^&2 i otcm 

^^ffff-r^>its:#©2 1 2t, «m#a2 1 strum 
Mtcs^^nfc, Ay>^ffi*ffl2 i 4^mth^tifzm 

[0 0 3 6] m4&£.ztms\z^'tyu-^*r— h£# 
ai3asnfcH«Y r ©*&< tfe i rxowstr^ h^H* 

SftfcBffftY r rt*Y r T**X^;/X (2 5 2) 
LiBi3nfcB«^6*&< £*> 1 o©3f5£ey h&ffl 
fflfMf'^(2 5 4) «P#Ay>iHft«r«6ffl 
UTffi<0«B£»Sr*X-7 L y? r (2 5 6) £, £<DA 

(258) i£*tf. 

[0 0 3 7] 0 4«r#flrr*£:, *fl-Ay>o.H»«:fie 
fflUTiK, M, N, Xr^S^It^T^^yn 
y{7<^<DXJl\L K (3.— tF») , M (7C<Z>i®«<Z>@I« 
*I) , N (5t£>ili{ii£>ili{giig£) *5j;«Y r (H«Xn 

x> a^Lfflisnitift^pyjfl) i o©Bf3£f^ h 

*W«ffiK«E:ET*A5^yX Uf7^2 5 2) I* 
^AyyaRRSttfflLT, IK, M, N, Y r ^)Sl 
SfULtS^fy^ Ur^2 5 6) omztkftZtl 

[0 0 3 8iattllfcil*L«:»&*, COttttlUfca 
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a^uiaasnfciii«rt<DaE3Esnfc««*«-r. 

[0 0 3 9] 1 IK, HI. 0 2. m^&JiU 

m s »c*t?< a*^ u#A««*5«t «a*^ uffA^ffi^a 

te\ H6*5<ktJCH7 tc<kn«, *«i8^8B«-r*a*^L 
^FRiffl©a^u«iaftSiis-r*ct*w»icL 

JO T^5o 06 Sr#It5ti a^UJf Asac^TCCOilift^ 
^t."B7i:, Hl*.ktfB2K«BifiL&art>LJfA£ 

«*5j:^a^u*A^ffi«:flEffl Lts^Lfflisnta 
fiEUfca^utt^piffl«>a^L"c*s. 

[0 0 4 0 ] H8*5J:tJCBI9fC<fcoT9S?»lC^SnSB'J 

K&fi&ctt?**. jEL^n—tfmK&mm a*> 
Lfflm^JS^Ei7tcjS^-r^«^, 3i«j?s:a^LcD#aE 

itca^uam^iasrififflTsa^, -^m^te^>^ 

[0 0 4 1 ] BlOC, ^f^X^^Or chic ctoTiglE 

anfc0 7©a^L,ai3i^nfcia«s:^"r. a^uaa 

SnfcIB«fcl;:i»IE (^^Xc^^JtJP) *fiQ*.fc#5E<0«« 

hi 0 36^amsnfca^u*igi i iz^-t a 

£, ^©aM<ows©{t«^a^ix}flm^ie«)ai*{cs 

^to 01 nz. «E**jo*6n&«rje<o««ft 
^ ^rp i o a*5fflffi£ttfcaa*u&?K"f"o 

[0 0 4 2] a^U**d©IB«(0«Tte 

^^£t^>^o zi©a^utt, Bttiwofcft, -r^tto 
znT^&ct&m&znrziK m^w. z&m&M* 

[0 0 4 3] *#»ca»ttRIIHtt. nfrfflZ.<Dtt<D# 
50 \zmfrL&t&mT&C£tfpl^fo%fri£ofr£\,^z: 
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5. 2^©ia«ftypy^+a>b!^-fe;i/ffl*<; h (k, 

M, N, B r ) =H (K, M. N, B_ r ) SrSlifcf i&E** 
[0 0 4 4] M*0i«yPy^^StfiES 

[0045] HI, H2, B3, H 4 *3cfc £>*H 5 \Z^ b 
fc»l©**»»TJ±, »*>b*fA43«fctXHM>bHiHi£ 
Miy7fAl:HLTR«Lt. 0 12, Hi 3, H 
1 4^ctOll 5lc^Lfc»2<0H!6»J8te, j^bff 

[0 0 4 6] HI 2 tc, £R|»^A^AlcH-r5, tcO 

bjf A81©ya7*a*Sto HI 2tC^-T^D^^ 
Btt, H 1 H^-TxX^A^^IEfig-CfeO, ^Bflgif©-^ 
ft&^OJ:'5(c«iE^ftl^6nTliS. Hflftlc, HI 4 

[0 0 4 7 ] 4>|IB»H»^fc;S:^tofc*^ft3x.'Bnfc»IE 
*#ttIE<*nfc) , — IftfcHl* H 2 43J:«H3^*fb 

m^nrcmm^, mi'2&&zsmi 3izttLT&fto 

££WC£ 2>o mm\Z, H4 43cttfH5JZl*fLTfi : t)n 
fctftBJ£, 01 443<fctfH 1 5£»bTigffl"r*. «A 

a, m&7ny2x T tfm3\z^-?ttwiz&-3^TmiE 

Sn^)PlflEtt^*si:^5, HI l£#bTfT=bn&M9i 
tt, H l 2 i:»UTfeattt*S (*S6^ayi79lO 

a, hi t«r«#*cstJviT«EiEsn*) o 

[0 0 4 8] 0 1 2C, iiBBIii/X^A^||J£-r^^2 
-To *fc, B13K, Hi 2l:*ta^l/jfAS»:» 

jetsam x^d-^*- h^^-r 0 mioimmm 
m\zm^nrzmmtmm\z, MiyxfAt:si 

mxn t 0 £1r;i'(2iMX£#T£XU-Ay--;UIli 

fcd&t'xm, nf-A*-f ^-'JiO^niaoa^blBflSbiB. n £» 
Abfcu. mi ©^JS«ffi<hH«(c, a**b»A*3cfctf 

[0 0 4 9] HI 2*#HHf*i, Mi'>XfAffl(?) 
S**bJ¥A»«9 0 0tt, H«^ r Dy^X r (75^< t 
fe 1 ^<0Br5fehTy h&tfZE1^«iEIE^S:9 10^, «IE 
1 0^«aW*clS^*nfc, A<r>a|H*P r 'fe 
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ffl#b (9 14) , BS^A-v>'3.H»*fiefflLTffi[Ott 
S«rM-*-r.*«-Jf*a9 1 2t. fUT¥«9 1 2l:W 
«K«6£S*lfc, Ay2/alHA9 1 4*»^L9 1 8fc 

9 1 6t;«afl5*CiB-&anfc4iBB*l»^{b*S9 2 2 

i^iE^a9 1 oi:ta«i:e&snfc. iix r ^ 

t^L (W r ) £^A-T£#A^g§:9 2 6 t^tSo, 
[0 0 5 0] 0131:, 112 tC«-T#A»«IC»j6r 

;U0)5£G)A*iB«^a^bS:J*A"rS^rffitt, I X J CO 
• XDry^k:^(BH»X r *B#t-*A^u/X (9 5 0) 

ft I X J -JnyplZ-D^T, I»yDy^<!D / >&< 

IE^iij8^Xr^&£A^X (9 5 2) ffiF-^A 
^v^P^^^ffibTMOfiS^^lt^-r^X^^y (9 
54) m(07.T>y/'?9tmisttJ\yi'x.MJj&mfr 
bBriffl^fciirSA^u/XTfcoT* /Syzsa.tiij] 

CrTfcSXfy^ (9 5 6) <h, ^/SlliftC r £rfig^{fc 

(9 5 8) «iEW*-ia«^Dy ^Xrt-fflW r 
B*AnsXfy^ (9 6 0) "t«:-&tr- 0 
[0 0 5 1 ] ffiffi»->X^Affl©jS^blf AfCHUTfE 

3^yP7^**t, *C 1 ooBr^tfyH (^Tteb* 

+ ©#B*^Xr^4 , ®»^-rSB*i:^bV^ 
§yD7^X r «$n§o H (•) tt, MD5Z;U 

i/^mmz. &<D£oizwYWznz>o h (m, n, 

Xr) = (P r l> P r 2> P r s> 
[0 0 5 2 ] KitlCSSHT, p r ittAy '>J-IS»^e»© 

tCft#-T5>ffl*tf y KB1MXT**. MD 5 

fC*f.bT, s = 12 8T'$)l)o 
[0 0 5 3 ] hTy h A K 'J-AP r ^b^ 1 CD I J 

40 [0 0 5 4] 
[ft.l] 

P r k (P p t , P r 2 , P r u) 

[0 0 5 5 ] Prttbm, n<Dt'7 h^t^!liHST 

= P r XOR B r ^ltg-r^)o fib, XORtt2p©7 

^MIi8t^v'A-7 L ATCr^»g^fbbT. W r = 
Ek' (C r ) ^^b^>o I^iUC&^T, E ( * ) \ZZL(D 
50 SiayXfA^Wt^O, K ' ttfiA»T* 



(8) 

13 

S nfcH«<D 4> £ :/ D y £ Y r * JKSt-T £o, 
C0 0 5 6 ] 0 1 4 \Z, 0 1 2&£Z*m 1 3 lzm~?&fr 

ffiglO^P y ^0£^"f <> 0 1 5 tC, 0 14 IC^TS 

^-HSr^T. il4l:^ti^b^fflgll0 00 

locOBfStTy h£»aJT3ffl£ii^J£l 0 1 8<h, <^IE 
¥810 1 0 3j«*aW»ctt-&Sti&. M/\«r>aBS 
UT«[©«B*«-»"rsitff¥a 1 0 1 2 ffi 

m^ai o i 8tcmmwtc«s^^n, HjaTWwasnfc 
IS^o 7 ^ u r t^^aii»g i 0 2 0 t, a 

o tfl-ffai 0 l 2 £K«SWi;:»^2nT^sffl^ ^ 
&M¥il 0 1 6 tt^tr. 

[o o 5 7] jfctH^je-m, ii^P7^z r ^ 2-3 

*»J|-Ctt, *Tftb!yh^P7')h (zero our) S 

fei^r^AyyaSftJH, tti;*J<D««a<Z> I J t'7 ■ 

»*>L#A¥l«K:ttffiLjfcfiA*K' *c»«-r-S4iBB» 
KtG r ^Mtl) 0 T&fc^ U r =D (G r ) Srffl-ff <?0 

T, tB*^Pu/^O r = Q r XOR U r £Itg"r5. 
[0 0 5 8 ] 4iBB«*ffllrifc»^L|fA45<ttXa^Ui* 

m©^MT«,- Ar>aiistiTMD5S:, 

P r =Q r *3«ttfU r =C r T*Su:<hS:S: 
p*-T£o LfctfoT, ffi*A-f :HJH«O r tt:/n-/£ 40 

[0059] B14C. 012 *3 ±tf H 1 3 C^tg^ 
L#A««ta^U#A*j56<h»*^bSnTttfflSti 
sa^UaffiSB©^ny47HS:*-r. 0 1 5*#B8f 
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chid, a^Lfflasnfclia«Z r (0^«i:< tt> 1 O0)Br 
fcS^ UflI»*H«'Z r A^ r Tft 5 X f 7 ^ (10 5 

o) t, a^LfliasnfciBaz^r*^, 4>&<£*>i 

L/tia«^D<y ^^G r T»*Xf7 ^ ( 1 0 5 4) 
77^( 1 0 5 2) 2tHtt#RHftD|t ( - ) 
tI«yDy^^U r tft-6ZTy^ ( 1 0 5 6) <h, 

Ar/aiBM: <£#¥^ s nfcii«y d -/ u r t 

^5Xf7^ (10 5'8) <h£-g-&C££^t-o 
[0 0 6 0] 0 1 6K, Hl*cfcCXH2^S'r»*«« 

B*ffico»tt*s»Lfc*»«S*a)RiB&*-r. rat* 

017 0 1 2 *5 ,^0 1 3 iz^-fQmm&mjj 

ffiO)»tt*R»bfc*»tt*a)Kttft^-r 8 016i3<£ 

[0061] 0 1, 02, 03, 04, 05, 012, 
013, 0 1 4*3<fct£|gi 5t:/Tt^P7^H^ctC/7 

Hl©yDy*H*#I«t, Ay5/aH»©»H|C 

»«i«jiiH?diisR (i i 6) *3«ttXBi«ypy 

T€rsti-TT»0, 77 h^xTttn>tfi — ^^RK 

[0 0 6 2 ] 0 1 8 \Z. *5^KScK2i**b:frffiG>X 
f7 7 r ^«t5V7 H^xyyn^A^fTT^cfc 
-5 tcil^ $ zx > h° zl— ^ v A t- A coiS UUWD ~? a 
y^HSSf. **««B3£ft (CPU) 1 3 1 1H 
AX 1 3 1 2 JCffittSn, CGDAX 1 3 1 2 ^7>^A 
T^-feA^^U (RAM) 13 13, O * ^ »J 

(ROM) 13 14, Affi* ( I /O) 75?-?$ 1 3 1 
5, ilff Tyy^ 1 3 16, a-+f<>^-7x^X7 

1 3 1 TfccttfT^r x^H yyzf? nisi: 

t£Wi£tlZ>o RAM 1313tROM1314ll il 

•r^o a#tt. *55W*««tsy7h')x7^py7 

[0 0 6 3 ] J:EMWteM^M&fc©T*>0, $>JK-T^> 
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^#T*&3o 

coo64] eiT*c*»w©*J6©»iB*«»-r*. 

tl&t^T, H«^D i7X T tp<D'J?&< 1 ocom^ 
bfy hSrBrStffiKtflELT, lES^Hfc^D y ^ X'r 
^Mt^^l ©tfclE^at. ME& 1 (TXglE^&tcm 

^rltff LT, Ay Viffi*£ffi#T*SBl ©»»^a 

[0 0 6 5] 2. *ftE*lBi«yDyi7^BaiB'&fiEiil« 
^□7^0 r T*£±E 1 E*cr>a^ b»AS«o 

[0 0 6 6 ] 3. |»E»lit^Py?^ftSnfc 
H«yb y £W r T**±E 1 E«c©a**U#A«B. 

[0 0 6 7 ] 4. WE* 1 0«*ftfcit^R*<S(»E#A 
^SJC«SIWic»^$n4±E 2 E«®3«> U» AS 
Bo 

[0 0 6 8 ] 5. HE»l<0«EjE*a**il(iEia«^a<v 
^X r COL S BSr«iE-rS±ElE«ECDjS3&^L}f AS 
Bo 

[0 0 6 9 ] 6. KfEIl (Dfl^btfR^XORft 
l^P y £ -LE 1 E«0>a*>L#A«fi. 
[0 0 7 0 ] 7. WE*l<0«EiE*a**MEia«yPy 

t: y h&»IE-r«i±E 1 E*coa*>U#A£B. 
[0071] 8. MESS i (D&^^t^a^iffiEffA 

[0072] 9. ^^^ia^sig^usfflta-rsa 

^aicmsWKIS^sn, ^A7yaSSc^Ut 

Sfit, s»E*2©fnic^a^««»»cie$snfc* 

[0 0 7 3 ] 10. flftES 2 cDffl^^it^a^mfEffl 
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ui*a*c«fl»tc*ft.an«±E9E*©a^L,»m« 

Ho 

[0 0 7 4] ll. B9E»m#a*<t^flttE*2<Dtt* 

[0075] i2. mmmiE^&tfmmm7ayt7(D 

mT&Wy h**IE-r*±E9E«<oa**L,tttB« 

It. 

[0 0 7 6] 13. x^^;Ha«*fca^LSr#At"S 
/0 a^Lf¥A*ffi^43liT, th 1 oco I x J <D*7 

Py ZWzmm'Jny ?X r tK»W4K»Wfy 

yhVy^Bfta^totT, ^fifciB«:/ny£C r «: 
ffi^i-fcj&^fr^^y tOE«UE»2MB«:/a 

[0 0 7 7 ] 14. hJESI lM^Py ^^HftE^^HJ 

[0 0 7 8] 15. ME*lH«^Oy?A*llHftSn 

frmm^ny d7W r -eft§±E 1 3Et©a^L»A* 

[0 0 7 9] 16. ffiHf{tL;fcH«:/ny^W r ££j* 
-r*ME£j*H«:/Dy ^ftWF^fcTSifc^ffcX^y y 
b^WT^-hE 1 3fBt<^S^lffAm 

[0080] 17. mzmm^uy ^x r ^M< tfe 

'■3Tfi£IE$n^±E 1 3Ei©a*L#A*So 
[0 0 8 1 ] 18. ffi9e.m»7ny2X r <D'J>t3L< 

rtlC«fcoT«EiE-r-5±El 3Et©a*L#A*ft. 
[0 0 8 2 ] 

;na«*tcad^us»A-r-5a^uif a«»«» 

p y d7X r *a>4>&< <h*> 1 ^OUt*7 h^Hff^Mtc 

srftwrs^aTffcoT, K^a^*tts*^Ay>a.m* 
t»o. »iE*a^«aw»c:iie'&anfc«-3i#at. a 

a<z)a*3&*^j«Bi«ypy^-c*o, tm^atcmmw 
tdg^^nfem^t^-tt^at, ^iesf^p^^p^^ 

^a«c«»w^te^snfc#x^at^6«i«anTir> 
^dttc^o, a*>L*ttm-r*a*>L«tH«»«:ffl^ 
50 Ta^ix*»tB-r*t*, hr^-fe;w«*«*3Eanfc«^ 
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[HI] *»M©»lfl!)*JB»»tC«*a^L#A«« 
S^T^ny i?HT**. 

[B2] H l l:«ta^l/*A*ll:»*t5»*L# 

[0 4] HI, H2*3j;tfH3^^'rj8^b#AKH*5 
[0 5] 01, 0 2&J:r> + 0 3 (r^-rS^b}* AJjfet 
[0 6] a^L#AWO7C<0ia«Sr^-rH"C*So 

[0 7] a^u»A««*5«fc^a^L,#A*ffi*«fflb 
[08] iELi^— ifftK^fflsnfcifr, a*>u« 

[09] i«^7-^snt^fti^ ^FiE&at^iaffls 

[010] ^^^Srf+Jp-rsctfCcfcoTtfiEbfcH? 
©a^U«L31S:fTofcliI«S:^-rH"C*S. 
[011] fl7X©WJPCJ;oTS^LffllSnfcI« 

t»-rs*iE^fftonfc#5e<z)««*^"rHi o*>s» 

[012] 4iPB«t'>X^rA**«S-r***W«)»2a)* 
SE»ffilc»^a^L,»ASH**-r^O!y ^HT*S. 

[013] 0i 2tc^-ra*>LffA««(c»*s-f *a*> 



30 
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[0 14] 0 1 2&£tf0 1 3lc«-ra^L#A*«* 
J:tfa^L#A*fti*JC«fflSn4a^LttW««* 

[0 1 5] 0 1 2:fc e fctf0 1 3»c«r#A«lt45J:'tXa 

^u»A^iit*«c*effl*nsa^LatH*ffi*«*r^ 

[016] Hli5«t^H2^'rfBffi*«BE*ffiCD«Ftt 
S:RiBbfc*«»*a)B»tpi-H'C**. 

[0 1 7 ] 0 1 2 £> &Z*m 1 3 lc^T4iWI«ittIE*SsG> 
WttSHftbfcSHIMSScOBtttS-rH'r**. 

[0 18] *»«0*Jt»Jll:«|S5a^LJfA*SO^ 

3 K jg£ $ nfc n > e zl — 9 > X 5=- A £ i§5 1^ ^;uco 
[ffiF^0>K9J] 

9 0 0 i^WfASI 
210, 910, 1010 
212, 912, 1012 
216, 916, 1016 
9 2 6 f?A^& 

1018 mmmm . 



10 0, 
110, 
112, 
116, 

12 6, 
2 18, 
2 0 0, 

9 2 2 

10 2 0 

13 11 
13 13 
13 14 
13 15 
13 16 
13 17 
13 18 
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-200 
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218 
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